Impact of serotonin transporter gene polymorphism on brain activation by colorectal distention.
Determining the gene that plays a key role in brain-gut interactions is a crucial step for clarifying the pathophysiology of irritable bowel syndrome (IBS). We previously reported that the 5-hydroxytryptamine transporter gene-linked polymorphic region (5-HTTLPR) is related to anxiety in subjects with IBS. The amygdala is more activated during fearful face recognition in individuals with the s allele of 5-HTTLPR. Here, we tested our hypothesis that 5-HTTLPR differentially activates brain regions with colorectal distention in humans. We enrolled 28 subjects without any organic disease. The study was approved by the Ethics Committee and all subjects gave written informed consent. DNA was extracted from the peripheral blood. The genotype of 5-HTTLPR was determined using polymerase chain reaction. Age, sex, diagnosis-matched individuals with the s/s genotype (n=14) and individuals with the l allele (genotypes l/s, l/l, l/extra-l, n=14) were compared. A barostat bag was inserted to the colorectum and was intermittently inflated with no (0 mm Hg), mild (20 mm Hg), or intense (40 mm Hg) stimulation on a random order. Radioactive H2[(15-)O] saline was injected at bag inflation and then positron emission tomography was performed. Changes in rCBF were analyzed using statistical parametric mapping. Individuals with the s/s genotype showed a significantly larger increase in rCBF by colorectal distention from 0 mm Hg to 40 mm Hg than individuals with the l allele. The significantly more activated brain regions in individuals with the s/s genotype were the left anterior cingulate cortex and right parahippocampal gyrus (p<0.0001). The increase in rCBF by colorectal distention of 20 mm Hg compared with 0 mm Hg was significantly larger in the left orbitofrontal cortex of individuals with the s/s genotype than that of individuals with the l allele (p<0.0001). These data suggest that individuals with a weak function of serotonin transporter respond to gut signals more in emotion-regulating brain regions. Functional gene polymorphism may partially predict the individual effect of a selective serotonin reuptake inhibitor on visceral pain.